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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 1 and 10 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for transmitting a particular signal for causing Brillouin 
scattering to occur and detecting the signal for disconnection, does not reasonably provide 
enablement for all conceivable structure for detecting disconnection in accordance with Brillouin 
scattering. The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the invention commensurate in scope 
with these claims. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1-4 are rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential elements, such omission amounting to a gap between the elements. See MPEP 
§ 2172.01. The omitted elements are: means for generating Brillouin scattering. The detector 
itself does not differentiate whether the detected signal is due to Brillouin scattering or any other 
effects. 

5. Claims 10-13 are rejected under 35 U.S.C. 112, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See MPEP 
§2172.01. The omitted steps are: steps for generating Brillouin scattering. Without generating 
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Brillouin scattering, a detecting step cannot differentiate whether Brillouin scattering has 
occurred in the transmission line. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1, 10, 19-20, 26, 30 and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimizu et al. (K. Shimizu et al., "Coherent Self-Heterodyne Brillouin OTDR 
for Measurement of Brillouin Frequency Shift Distribution in Optical Fibers", Journal of 
Lightwave Technology, Vol. 12, No. 5, May 1994). 

Regarding claims 1, 10, 19-20 and 26, Shimizu et al. teaches in FIG. 3 Brillouin OTDR 
system. The difference between Shimizu et al. and the claimed invention is that Shimizu et al. 
teaches using Brillouin OTDR for measurement of Brillouin frequency shift distribution in 
optical fibers while the claimed invention uses Brillouin effect for detecting disconnection. 
However, the difference is the intended use of the apparatus and does not carry patentability 
weight. Furthermore, Shimizu et al. teaches in FIG. 9 that the apparatus of FIG. 3 can be used 
for measurement fiber length. Note the abrupt drop in Brillouin backscattered power at the end 
of the fiber. That is, FIG. 3 also measures the disconnection of the fiber. One of ordinary skill in 
the art would have been motivated to combine the teaching of FIG. 9 with the apparatus of FIG. 
3 to measure disconnection of an optical transmission line because measuring the point of 
disconnection allows craftsperson to fix the transmission line at the location without replacing 
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the whole transmission line. Thus it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to use Brillouin OTDR for measuring disconnection, as 
taught by FIG. 9, in the apparatus of FIG. 3 of Shimizu et al. to measure disconnection of an 
optical transmission line because measuring the point of disconnection allows craftsperson to fix 
the transmission line at the location without replacing the whole transmission line. 
8. Claims 2-4, 11-13, 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (K. Shimizu et al., "Coherent Self-Heterodyne Brillouin OTDR for Measurement 
of Brillouin Frequency Shift Distribution in Optical Fibers", Journal of Lightwave Technology, 
Vol. 12, No. 5, May 1994) in view of admission (admitted prior art). 

Shimizu et al. has been discussed above in regard to claims 1,10, 19-20, 26-28, 30-32 
and 34- 36. Regarding claims 2, 1 1 and 21, the difference between Shimizu et al. and the 
claimed invention is that Shimizu et al. does not teach reducing the power when detector detects 
a disconnection. Instant specification admits on page 1, paragraph [004] that for safety reason, 
when a disconnection is detected, the optical output is suspended or reduced. One of ordinary 
skill in the art would have been motivated to combine the teaching of admission with the 
modified Brillouin OTDR system of Shimizu et al. and reduce output optical power level when a 
detector detects disconnection due to eye safety of craftsperson. Thus it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to reduce output 
optical power level when a detector detects disconnection, as taught by admission, in the 
modified Brillouin OTDR system of Shimizu et al. due to eye safety regulation for craftsperson. 
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Regarding claims 3-4, 12-13 and 22-23, FIG. 1 (prior art) teaches amplifier 17A and 
variable optical attenuator 16A for controlling power level. Shimizu et al. teaches in FIG. 3 
EDFAs for control power level. 

9. Claims 26-28, 30-32, 34-36, 38-40, 42-44 and 46-48 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Yoshida (U.S. Patent 5,767,956). 

Regarding claims 26 and 30, Yoshida teaches in FIG. 2 a Brillouin OTDR apparatus 
comprising an optical pulse generator 20 for transmitting light pulses and a reflection light 
detector 30. The difference between Yoshida and the claimed invention is that Yoshida teaches 
to use the apparatus for anticipating a fracture instead of detecting disconnection. However, 
Yoshida teaches in col. 1, lines 18-42 that an OTDR can also be used for detecting fracture. One 
of ordinary skill in the art would have been motivated to combine the teaching of in col. 1, lines 
18-42 with the Brillouin OTDR apparatus because sometimes disconnection happens suddenly, 
for example, when a fiber cable is damaged by someone digging the ground. Thus it would have 
been obvious, to one of ordinary skill in the art at the time the invention was made to also use the 
Brillouin OTDR apparatus of Yoshida for detecting disconnection, as taught by col. 1, lines 18- 
42, because sometimes disconnection happens suddenly, for example, when a fiber cable is 
damaged by someone digging the ground. 

Regarding claims 27 and 31, Yoshida teaches in FIG. 3 to send optical signal through the 
transmission line in the same direction. 

Regarding claims 28, 32, it is well known in the art that optical signals can have different 
wavelengths. 
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Regarding claims 34 and 38, a Stokes component is the same as backward propagating 
SBS signal. See, e.g., Matthews et al. (U.S. Patent 7,127,182 B2), col. 2, lines 6-10. 

Regarding claims 35 and 39, Yoshida teaches in FIG. 3 to send optical signal through the 
transmission line in the same direction. 

Regarding claims 36 and 40, it is well known in the art that optical signals can have 
different wavelengths. 

Regarding claims 42 and 46, the frequency of the Brillouin scattered pulse is down 
converted (has a lower frequency). See, e.g., Shimizu et al., page 730, right col., last paragraph. 

Regarding claims 43 and 47, Yoshida teaches in FIG. 3 to send optical signal through the 
transmission line in the same direction. 

Regarding claims 44 and 48, it is well known in the art that optical signals can have 
different wavelengths. 

10. Claims 29, 33, 37, 41, 45 and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshida (U.S. Patent 5,767,956) in view of admission (admitted prior art). 

Yoshida has been discussed above in regard to claims 26-28, 30-32, 34-36, 38-40, 42-44 
and 46-48. The difference between Yoshida and the claimed invention is that Yoshida does not 
teach reducing the power when detector detects a disconnection. Instant specification admits on 
page 1, paragraph [004] that for safety reason, when a disconnection is detected, the optical 
output is suspended or reduced. One of ordinary skill in the art would have been motivated to 
combine the teaching of admission with the modified Brillouin OTDR system of Yoshida and 
reduce output optical power level when a detector detects disconnection due to eye safety of 
craftsperson. Thus it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to reduce output optical power level when a detector detects disconnection, 
as taught by admission, in the modified Brillouin OTDR system of Yoshida due to eye safety 
regulation for craftsperson. 

Allowable Subject Matter 

1 1 . Claims 5-9, 14-18 and 24 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

12. Claims 25 allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shi K. Li whose telephone number is 571 272-3031. The 
examiner can normally be reached on Monday-Friday (8:30 a.m. - 5:00 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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19 February 2007 




Shi K. Li 
Patent Examiner 



